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Pairs trading is a comparative-value form of statistical arbitrage designed to exploit tem-
porary random departures from equilibrium pricing between two shares. However, the
strategy is not riskless. Market events as well as poor statistical modeling and parameter
estimation may all erode potential proﬁts. Since conventional loss limiting trading strate-
gies are costly, a preferable situation is to integrate loss limitation within the statistical
modeling itself. This paper uses cointegration principles to develop a procedure that em-
beds a minimum proﬁt condition within a pairs trading strategy. We derive the necessary
conditions for such a procedure and then use them to deﬁne and implement a ﬁve-step
procedureforidentifyingeligibletrades.Thestatisticalvalidityoftheprocedureisveriﬁed
through simulation data. Practicality is tested through actual data. The results show that,
at reasonable minimum proﬁt levels, the protocol does not greatly reduce trade numbers
or absolute proﬁts relative to an unprotected trading strategy.
Copyright © 2006 Yan-Xia Lin et al. This is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.
1.Introduction
Pairs trading is a statistical arbitrage strategy with a long history of modest but persistent
proﬁts on Wall St (Peskin and Boudreau [10]; Gatev et al. [3]). The strategy identiﬁes
pairs of shares whose prices are driven by the same economic forces, then trades on any
temporary deviations of those two-share prices from their long-run average relationship
(Gillespie and Ulph [4]). The arbitrage or risk-free nature of the strategy arises from the
openingofopposingpositionsforeachtrade—shortingtheover-valuedshareandbuying
the under-valued share.
The simple statistical techniques used for share pairs selection and trading decisions
make pairs trading an appealing arbitrage strategy. But simplicity comes at a cost. Corre-
lation, covariance, and regression analysis of share price associations provide an impre-
cise, simplistic statistical deﬁnition of a long-run equilibrium relationship between share
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prices.Moreover,theydonotnecessarilyimplymeanreversiontoalong-runequilibrium
price spread.
This paper assumes that such deﬁciencies of the statistical techniques are best dealt
with by systematic improvement within the underlying statistical modeling itself, rather
than left to costly hedging and conditional order techniques. We use cointegration theory
toprovideastatisticallyprecisefoundationforthedecisionsinvolvedinpairstradingand
then use these principles to derive a loss limiting rule that ensures that each eligible trade
will return some preset minimum proﬁt, subject, of course, to the previously mentioned
endemic market risks which are always present.
In this paper we use the principle of cointegrated series to derive a precise, dynamic
deﬁnitionof long-run equilibrium price spread that inherentlyimplies mean reversion in
component series. We then use cointegration principles to establish a protocol for ensur-
ing that any selected trade will satisfy preset minimum proﬁt conditions.
The paper extends the work on cointegration in pairs trading by Gatev et al. [3], Gille-
spie and Ulph [4], and Alexander and Dimitriu [1] to integrate a minimum nominal
proﬁt requirement into other trading strategy decisions such as the choices about share
pairs, dollar weighting of long/short positions, trade opening and closing criteria and to-
tal dollar investment. We ﬁrst use cointegration coeﬃcient weighting (CCW) principles
to derive the necessary conditions that will ensure that a trade delivers a preset mini-
mum nominal proﬁt per trade (MNPPT). These conditions are then incorporated into a
practical, ﬁve step procedure for achieving any given MNPPT.
The analysis proceeds in six sections. Section 2 summarizes pairs trading fundamen-
tals and identiﬁes the main parameter estimates required for a pairs trading strategy.
Section 3 introduces the concept of cointegration-based dollar weighting of long/short
positions as the theoretical foundation for deriving the necessary conditions of a preset
minimumproﬁtpertrade.Aﬁvestepprocedureforputtingthenecessaryconditionsinto
practiceispresentedattheendofSection 3.Section 4usesthesimulateddataseriestoin-
vestigate the procedure’s sensitivity to alternative opening trade hurdle values under two
tradingconditions:un-constrainedandconstrainedtotalinvestmentdollars.Actualdaily
share price data is used in Section 5 to examine the eﬀect of investment dollar constraints
on the number of valid trades for six preset minimum proﬁt levels, with decreasing open
condition values at each level. Section 6 discusses the risk minimization implications of
our results in the context of arbitrage trading strategies.
The data simulation exercise in Section 4 indicates that while all trades can be im-
munized in a theoretical sense, the crucial factor that determines the number of eligible
trades is the allowable investment dollar maximum, since some trades require large out-
lays. However, real data are needed to test the practical limitations of the capital require-
ment.
Thepracticalityofimposingminimumproﬁtconditionsistestedondailyclosingprice
data for two Australian Stock Exchange quoted bank shares—the Australia New Zealand
Bank (ANZ) and the Adelaide Bank (ADB) over the period January 2, 2001 to August 30,
2002. The results show that trading strategy proﬁt potential is not unduly constrained by
adding a reasonable minimum proﬁt condition to protect against losses.Yan-Xia Lin et al. 3
2. Pairstradingand statisticalarbitrage
Pairs trading relies on the principle of equilibrium pricing for near-equivalent shares. In
eﬃcient markets, capital asset pricing model-based valuation theory and the law of one
price require price equality for equivalent ﬁnancial assets over time (Reilly and Brown
[11]; Sharpe et al. [12]). The price spreads of near-equivalent assets should also conform
to a long-term stable equilibrium over time. Hendry and Juselius [6] use this principle
to show that short-term deviations from these equivalent pricing conditions may create
opportunities for arbitrage proﬁts depending upon the size and duration of the price
shock.
When a suﬃciently large deviation of price spread from the long-run norm is iden-
tiﬁed, a trade is opened by simultaneously buying (go long) the under-valued share and
selling (short) the over-valued share. The trade is closed out when prices return to their
equilibrium price spread levels by selling the long position and oﬀ-setting the short po-
sition. Net trading proﬁt sums the proﬁts from the long and short positions, calculated
as the diﬀerence between the opening and closing prices (net of trading costs less interest
on short sale receipts). See Gillespie and Ulph [4] and L’Habitant [8].
The “risk free” characteristic of pairs trading arises from the simultaneous long-short
(buy-sell) opening market positions. The opposing positions ideally immunize trading
outcomes against systematic market-wide movements in prices that may work against
uncovered positions (see Jacobs and Levy [7]).
But arbitrage trading of the “convergence trade” type is rarely risk-less. Market events,
persistent pricing ineﬃciencies or structural price changes may invalidate statistical pric-
ing models, confound future price expectations or require parameter reestimation. Price
spreads after position opening may escalate rather than revert, or the equilibrium posi-
tion may shift. The inherent nature of losses were dramatically demonstrated by the un-
raveling of long-term capital management’s highly leveraged long/short sovereign bond
positions in the late 90s (Lowenstein [9]).
Pairstradingisalsoexposedtoriskfromtheinherentlimitationsinthestatisticaltech-
niques used to identify and extract proﬁt potential. Traditional techniques may appeal in
their simplicity but suﬀer severe limitations as a foundation for trading decision choices
that determine arbitrage proﬁt potential and extraction.
Theproﬁtreductionconsequencesoftheserisksmaybeoﬀsetbylosslimitationstrate-
giesincludingstoplossandtimelimitordersandderivativeshedging.Butthesestrategies
are costly and only limit rather than prevent loss. With regard to statistical ineﬃciency, a
preferable situation is integrating loss protection into the statistical modeling itself. This
paper develops and tests such a procedure by using cointegration theory to deﬁne the
necessary conditions for ensuring a minimum nominal proﬁt before a trade is opened.
The next section describes the foundation for this analysis.
3. Cointegration-basedstrategies
Alexander et al. [2] demonstrate that the arbitrage proﬁt potential between two shares
depends critically on the presence of a long-term equilibrium spread between share
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re-convergence to equilibrium. In this situation, the statistical technique used for pairs
trading must be able to provide an eﬀective model of share price time behavior; detect
equilibrium value relationships, and provide a measure of the extent and size of short-
term variations from that equilibrium relationship. Gatev et al. [3], Gillespie and Ulph
[4] and Alexander and Dimitriu [1] all suggest that cointegration theory oﬀers a more
integrative framework for statistical arbitrage strategies than current techniques.
Deﬁnition 3.1. A time series Xt is called an I(1) series if the ﬁrst diﬀerence of the time
series forms a stationary series, denoted by I(0).
Many share price series are I(1) series. Therefore, the following cointegration deﬁni-
tion is given based on I(1) series.
Deﬁnition 3.2. Let X1t, X2t, ..., Xnt be a sequence of I(1) time series. If there are nonzero
real numbers β1, β2, ..., βn such that
β1X1t +β2X2t +···+βnXnt (3.1)
becomes an I(0) series, then X1t,X2t,...,Xnt are said to be cointegrated.
Cointegrated price series possess a stationary long-run stable equilibrium relationship
with the associated property of mean reversion. By the deﬁnition, the linear combina-
tion of cointegrated price series is stationary and will always revert back to the mean of
the stationary series. This is an important fact, which will ensure that the pair trading
technique developed in this paper becomes practicable. Further details on cointegration
analysis can be found in Harris [5].
We now use the concept of cointegrated share price series to derive the necessary con-
ditions for ensuring a given minimum proﬁt per trade over a selected trading horizon.
The selection of share pairs and all subsequent trading decisions is made on cointegra-
tion principles. Long and short positions are weighted by their cointegration coeﬃcients
rather than being equally weighted. Trade opening boundaries are deﬁned in terms of de-
viations from the linear combination of cointegrated series rather than deviations from
some absolute mean-spread value.
The following assumptions simplify the analysis:
(A1) the two-share price series are always cointegrated over the relevant time horizon;
(A2) long and short positions always apply to the same shares in the share pair. For
any trade, S1 always represents the short position while S2 represents the long
position;
(A3) at the opening of any trade, the price for the shorted share S1 is always higher
than the price of the share in long position S2.
Remarks 3.3. (1) Since divergence from equilibrium pricing is random, any one share
in a pair is just as likely to be over-priced as under-priced. However, since we are only
concerned with proﬁt per trade and since any one’s trade must be concluded before the
next trade is started, assumption (A2) does not aﬀect either the validity of the simulation
or empirical tests in relation to the ability of the necessary conditions to generate greater
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(2) Assumption (A3) is quite general since a linear transformation of a price series has
no eﬀect on its cointegrating properties.
(3) The above simplifying assumptions do not aﬀect the validity or generality of the
“necessary conditions” tests, except that assumption (A3) under-estimates the number of
possible trades in any period, since, on standardized prices, the shorted share, S1,i sj u s t
as likely to be below S2 as above.
3.1. Proﬁt produced by a completed pair trade. T h eﬁ r s ts t e pi st od e r i v eap r o ﬁ tf o r -
mula for a pair of shares S1 and S2.
Let to and tc be the times of opening and closing out a trade position, respectively. A
tradeisopenedatto whenapresetopentradecondition(OTC)ismet.Thetradeisclosed
out at tc when a preset close trade condition (CTC) is met.
The following notations are used in the analysis. Denote by
NS1(to) the number of shares in short position at to;
NS2(to) the number of shares in long position at to;
PS1(to) the price of share S1 at to;
PS1(tc) the price of share S1 at tc;
PS2(to) the price of share S2 at to;
PS2(tc) the price of share S2 at tc.
A trade is opened when the OTC is met at time t0. The over-valued share, S1, is shorted
(sold), so that NS1(to) shares are sold for the receipt of NS1(to)PS1(to) dollars. A long po-
sition on NS2(to) shares is taken in the under-valued share S2 a tac o s to fNS1(to)PS2(to)
dollars.
The trade is then closed out when the CTC is met at time tc, by simultaneously sell-
ing the long position shares for the receipt of PS2(tc)NS2(t0) dollars and buying back the
NS1(to)o fS1 shares at a cost of NS1(to)PS1(tc)d o l l a r s .
Thus, the total proﬁt from the trade is
TPtc =NS2

to

PS2

tc

−PS2

to

+NS1

to

PS1

to

−PS1

tc

. (3.2)
A trade is proﬁtable if and only if TPtc > 0. So a loss prevention strategy equates to
ensuring that TPtc >0 or, more generally, that TPtc >K>0 for any preset value K.
3.2. The conditions of minimum proﬁt per trade under the CCW rule. We now estab-
lishacointegrationcoeﬃcientweighting(CCW)ruleandderivetheconditionsnecessary
to ensure a minimum proﬁt per trade (MPPT).
Under (A1), the prices of shares S1 and S2 are cointegrated; say
PS1(t)+βPS2(t) = εt, t ≥1 (3.3)
where εt is an I(0) series.
The following study is restricted to the situation where the cointegration coeﬃcient
β<0. This condition is not restrictive since previous studies show that most cointegrated
share price series conform to this condition.6 Pairs trading based on cointegration approach
To ensure that the money gained from S1 at to will cover the outlay to buy S2 at to,w e
need the following condition for opening a trade:
NS1

to

PS1

to

≥NS2

to

PS2

to

. (C1)
Ingeneral,atradecanbeopenedatanytimeaslongas(C1)issatisﬁed.H ereweintroduce
an open trade criterion by the following.
Open trade condition (OTC(a)). Let a be a positive real number. A time to can be consid-
ered as an open trading time if to satisﬁes the following condition:
PS1

t0

+βPS2

t0

= εt0 >a>0. (3.4)
To ensure that both conditions OTC(a) and (C1) are true, a condition on NS1(to)a n d
NS2(to) needs to be imposed. If a trader decides to buy n shares, that is, NS2(to) = n,t h e n ,
the trader should sell at least n/|β| shares in the short position. For simplicity, fractional
shareholdingsarepermitted.InthissituationwewillhavePS1(to)NS1(to)>P S2(to)NS2(to).
So (C1) holds. After manipulation, under OTC(a) with NS2(to) = n and NS1(to) = n/|β|,
the total proﬁt made at time tc can be calculated below:
TPtc =NS2

t0

PS2

tc

−PS2

t0

+NS1

t0

PS1

t0

−PS1

tc

=
n
β
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+
n
|β|
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
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n
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
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PS1
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
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n
|β|

εto −εtc

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n

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
|β|
.
(3.5)
This derivation shows that for any pair of cointegrated shares, if at open time to the
number of shares in the long and short positions are NS2(to) = n and NS1(to) = n/|β|,
respectively, the total proﬁt from long/short trading can be expressed solely in terms of β,
εto, εtc,a n dn.
We now need to deﬁne an appropriate close time tc such that a trader, who opened a
trade underOTC(a)with NS2(to) = nandNS1(to) = n/|β|,willbeab let ogainaminim um
of $K when the trader closes the trade.
From (3.5), to ensure the minimum gain requirement, εtc has to satisfy the following
inequality:
n

εt0 −εtc

|β|
>K. (3.6)
In other words, the value of εtc has to be lower than εto and the diﬀerence between εto and
εtc has to be greater than |β|K/n. Thus, to ensure a minimum proﬁt of $K,w eu s et h e
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Close trade condition (CTC(a), (b)). If a trade is opened at OTC(a) with NS2(to) >K|β|/
(a−b)andNS1(to) = NS2(to)/|β|,wher ea>b,thenthetradeneedstobeclosedattc when
εtc <b.
Inpractice,NS1(to)cantak evalue[NS2(to)/|β|]+1,incaseNS2(to)/|β|isnotaninteger,
where “[d]” denotes the maximum integer less than d.
3.3. Five-step trading strategy. We now use the above necessary conditions to build a
ﬁve-step procedure for obtaining the required minimum proﬁt $K on any completed
trade.
Step 1. Choose an opening condition a and closing condition b such that a>b. Usually
b is assigned as the mean of ε1 and a is assigned as kσ where k is a positive real number
and σ is the standard deviation of ε1 (recall that εt is a stationary time series).
Step 2. Choose an integer n>K|β|/(a−b).
Step 3. Open a trade at to when PS1(to)>P S2(to) and condition OTC(a) is satisﬁed.
Step 4. Buy n shares of S2 and sell [n/|β|]+1 shares of S1 at time t0.
Step 5. Close out the trade at tc when εtc <b.
Following the above steps, we have
n

εt0 −εtc

|β|
>
n(a−b)
|β|
>K, (3.7)
which will ensure a given MPPT of $K for the trade.
In the above strategy, the proportion of shares assigned to the long and short positions
is determined by the cointegration coeﬃcient β rather than by the more traditional equal
weighting strategy. We label this the cointegration coeﬃcient weighting strategy (CCW).
Remark 3.4. In practice, the CCW weighting strategy will always work if the total dollar
investment is permitted by the broker. This is because the open and close conditions
are based on the movement of the stationary time series εt. To ensure an appropriate
frequency of trades, the opening condition (a) and the closing condition (b) should be
chosen such that they are regularly crossed by the process εt, thus ensuring the frequent
opening and closing of trades.
4. The applicationofminimumproﬁt conditions
The preceding analysis derived the theoretical conditions for achieving a given MPPT
and formulated a ﬁve step procedure to implement the trading strategy. We now examine
practicalapplicationissuesofconstraintsimposedbytheprocedureonnumbersoftrades
and sensitivity to maximum investment levels.
The theoretical derivation of the necessary conditions for achieving a given level of
minimumproﬁtmaybeenhancediftheprocedureisapracticaloneintermsofitsimpact
on trade numbers and trading proﬁtability. The current analysis concentrates on proﬁt
per trade, trade numbers, and dollar investment implications.8 Pairs trading based on cointegration approach
Table 4.1. Total proﬁt and trades for varying MPPT levels under CCW strategy: simulated data.
K
Open condition ∗ Close condition ∗ Average Average
(a) (b) total proﬁt total trades
10 m+σm 1350 51.8
50 m+σm 6006 51.8
100 m+σm 11751 51.8
10 m+(σ/2) m 3248 81.7
50 m+(σ/2) m 15180 81.7
100 m+(σ/2) m 30032 81.7
∗m and σ denote the mean and standard deviations, respectively, of the I(0) series εt
.
Weinvestigatethetradenumberandproﬁtconstraintissuesusingdatageneratedfrom
a known cointegration model. The simulation study has two purposes. First, to demon-
strate how the CCW strategy works for the simulated data and whether altering the val-
u e sf o r( a )a n d( b )a ﬀects the number of trades for any given MPPT level. Second, to
demonstrate the eﬀect on trade numbers of introducing a constraint on the total dollar
investment allowed in any trade.
As an investigative technique, simulation enhances control over the data generation
process by ensuring that sample data conform to a given cointegration model with the
prescribed parameters. This ﬁlters out data “noise” that may complicate results on the
eﬀects of the treatment variable on the target variable/s.
The sample price data are simulated from a cointegration model:
PS1(t)+βPS2(t) = εt,
PS2(t)−PS2(t −1) =et,
(4.1)
where et −0.1et−1 = 13+δ1,t and δ1,t are iid normally distributed, N(0,0.5); β =− 0.2; εt
follows model εt −0.2εt−1 = 13+δt and {δt} are iid with standard normal distribution
N(0,1). 100 independent samples are simulated from this model and each sample has
500 data points equally spaced over the trading horizon to permit calculation of proﬁt
per time period over a horizon of 500 periods. Simulations are run with $K equal to $10,
$50, and $100, respectively.
4.1. Application to the CCW strategy: unconstrained investment. Following the ﬁve
step trading strategy, the simulation output in Table 4.1 is given by setting NS2(to) =
[K|β|/(a−b)]+1 and NS1(to) =NS2(to)/|β| for each trade.
Table 4.1 shows that the average total trade numbers per sample is just over 51. When
the value (a) is closer to the mean of εt, the average total trade numbers increase to over
81 trades per sample.
Under the CCW rule, the number of trades in a trading horizon is largely determined
by the open and close criterion values. Since both criteria now relate to the stationary
time series εt, reconvergence to the long-run equilibrium value m is more frequent.Yan-Xia Lin et al. 9
Table4.2. TotalproﬁtandtradesforvaryingMPPTunderCCWstrategywithconstrainedinvestment
dollars: simulated data.
K W
Open Close Average Average
condition (a) condition (b) total proﬁt total trades
10 90000 m+σm523 15.25
10 100000 m+σm875 25.37
10 250000 m+σm 1932 51.78
10 100000 m+(σ/2) m 00
10 250000 m+(σ/2) m 3999 81.75
50 250000 m+σm 00
50 400000 m+σm 5864 46.50
50 250000 m+1.5σm1523 14.16
50 100000 m+1.5σm 00
100 400000 m+1.5σm1114 5.69
4.2.ApplicationtotheCCWstrategy:constrainedinvestmentdollars. In the previous
unconstrained CCW simulation, the total dollar investment in long/short positions can-
not be preset. They depend on the price of shares at each open trade position. So while
minimum proﬁt $K requirement is met, the total dollars investment required to produce
this result may be large. In this section, another simulation study is considered. This sim-
ulationconstrainsthetotaldollarinvestmentpermittedpertrade.Tradesthatrequire$W
investment above the indicated values are now deleted. Table 4.2 presents the results.
The results indicate that the size of the average dollar commitment per trade necessary
to meet the MPPT condition can make the rate of return on investment very small at
the given entry hurdle—even when set below the prevailing risk free rate. However, re-
call that we are not deriving a proﬁt maximizing strategy, but a strategy ensuring a given
minimum proﬁt. The simulations emphasize the sensitivity of required capital outlay to
theotherdecisionparametervalues.Keepingoutlaysfeasibleimpliestheselectionofreal-
istic parameter values and reasonably priced shares relative to intended outlay. Expensive
shares require more capital.
The low rate of return on investment may reﬂect the lack of price shocks in the simu-
lated model of this section. A more realistic test of returns requires actual data. The next
section details an empirical investigation of these results.
5. Applicationof theCCWstrategy to empiricaldata
We now use empirical data to examine how alternative levels of maximum investment
aﬀect trade numbers for a given MPPT value K. Maximum investment limits (W) are
s e ta t$ 5 .000 through to $100.000 for given alternative MPPT levels K of $10 through to
$2000. Within each investment level, the opening condition is varied from m+1.5σ to
m+σ/5 and the closing condition is always set at m,w h e r em and σ are the mean and
standard deviations of εt in (5.1), respectively.10 Pairs trading based on cointegration approach
The data are daily closing prices from January 2, 2001 to August 30, 2002 for two
Australian Stock Exchange quoted bank shares—the Australia New Zealand Bank (ANZ)
and the Adelaide Bank (ADB). The cointegration parameters are estimated on the ﬁrst
year’s data, that is, from January 2, 2001 to January 1, 2002. Both price series are I(1)
processes with a stationary cointegrated spread of the form:
PADB(t)+βPANZ(t) =εt, (5.1)
where εt is an I(0) series. The estimate of β is −1/2.0237 =− 0.4941. The model is then
applied to the data from January 2, 2002 to August 30, 2002, which are 167 trade days.
The outputs are presented by Tables 5.1 and 5.2.
Several patterns emerge from the tables. First, at least one valid trade is generated at all
MPPT levels, except where the open condition becomes too low to allow potential trades
to develop at the given investment levels. Predictably, the number of valid trades yielding
a given MPPT increases with increased investment dollars. Second, a reduction in open
tradeboundaryvaluesincreasesthenumberofvalidtradesandthenfallstozerotradesas
the spread becomes too small to generate trades within the given investment levels. This
pattern reﬂects the functional relationship between the open condition level and the level
of MPPT.
Third, the number of valid trades may appear low for all MPPT levels. But the re-
strictive nature of the second analytical assumption makes the results conservative. The
restriction of valid trades to those situations where S2 is the shorted share will eliminate
number of potential trades. So the actual number of trades in an unrestricted trading
situation is probably higher than those reported here at all MPPT levels.
The purpose of the analysis did not include an examination of the eﬀects of the MPPT
procedure on the total proﬁt levels of pairs trading. However, the total proﬁt ﬁgures for
the trading during the 167 days are included in Tables 5.1 and 5.2. At all MPPT levels
the rate of return on investment increases as open condition boundaries are lowered,
until they become too low to generate eligible trades at the MPPT level within the given
investment levels. The pattern and level of increases in the rate of return on investment
appear consistent across increasing levels of MPPT levels and invariant to that level.
6. Discussion
In this paper we derived a cointegration-based procedure that would always return at
least a given minimum proﬁt level. We then tested the feasibility of the procedure in
terms of the number of possible trades that could be immunized at diﬀerent MPPT lev-
els for several combinations of open trade values, and investment dollars. The results of
the empirical analysis suggest that the ﬁve-step strategy is feasible for commonly used
parameter values.
Pairs trading strategies involve several decision choices. Taken together, these choices
determinehowmucharbitrageproﬁtpotentialisactuallyextractedfromeachpairstrade.
Our cointegration-based analysis provides exploitable information on the long-run timeYan-Xia Lin et al. 11
Table 5.1. Total proﬁt and trades under varying MPPT for three levels of investment: ANZ and ADB
share pairs.
K W
Open Close Number of Total
TP/W
condition (a) condition (b) trades proﬁt P
m+1.5σ 11 2 .76 0.00255
m+σ 11 4 .08 0.00282
10 5000 m+0.75σm 22 6 .26 0.00525
m+(σ/2) 2 37.26 0.00745
m+(σ/3) 3 74.38 0.01487
m+1.5σ 16 3 .83 0.01276
m+σ 16 8 .42 0.01368
50 5000 m+0.75σm 2 131.30 0.02626
m+(σ/2) 2 186.31 0.03726
m+(σ/3) 0 0 0
m+1.5σ 16 3 .83 0.00638
m+σ 16 8 .42 0.00684
50 10000 m+0.75σm 2 131.30 0.01313
m+(σ/2) 2 186.31 0.01863
m+(σ/3) 3 368.26 0.03683
m+1.5σ 1 127.65 0.02553
m+σ 1 135.84 0.02716
100 5000 m+0.75σm 00 0
m+(σ/2) 0 0 0
m+(σ/3) 0 0 0
m+1.5σ 1 127.65 0.01277
m+σ 1 135.84 0.01358
100 10000 m+0.75σm 2 262.60 0.02626
m+(σ/2) 2 372.61 0.03726
m+(σ/3) 0 0 0
m+1.5σ 1 127.65 0.00255
m+σ 1 135.84 0.00272
100 50000 m+0.75σm 2 262.60 0.00525
m+(σ/2) 2 372.61 0.00745
m+(σ/3) 3 734.70 0.0146912 Pairs trading based on cointegration approach
Table 5.2. Total proﬁts and trades under varying MPPT with constant constrained investment: ANZ
and ADB share pairs.
K W
Open Close Number of Total
TP/W
condition (a) condition (b) trades proﬁt P
m+1.5σ 1 636.84 0.00637
m+σ 1 678.18 0.00678
m+0.75σ 2 1310.06 0.01310
500 100000 m+(σ/2) m 2 1858.92 0.01859
m+(σ/3) 3 3666.25 0.03666
m+(σ/4) 4 5998.04 0.05998
m+(σ/5) 0 0 0
m+1.5σ 1 1273.67 0.01274
m+σ 1 1355.36 0.01355
m+0.75σ 2 2620.11 0.02620
1000 100000 m+(σ/2) m 2 3717.84 0.03718
m+(σ/3) 0 0 0
m+(σ/4) 0 0 0
m+(σ/5) 0 0 0
m+1.5σ 1 2547.34 0.02547
m+σ 1 2710.72 0.02710
m+0.75σ 00 0
2000 100000 m+(σ/2) m 00 0
m+(σ/3) 0 0 0
m+(σ/4) 0 0 0
m+(σ/5) 0 0 0
series behavior of share pairs that is not available through currently used statistical meth-
ods. Unlike these current techniques, cointegration also oﬀers a technique for systemati-
callyanalyzingtheinterdependenceofstrategicchoices.Ouranalysisshowsthattheprof-
itability of a pairs trading strategy depends upon using weighting rules, minimum proﬁt
hurdles, and open/close criterion that reﬂect traders’ preferences and are appropriate to
the short and long-run price behavior of the component shares. Unrealistic values im-
ply low trading rates, excessive trade durations, and low proﬁts per share trade. Through
cointegration the trader has a tool for investigating the statistical relationship between
parameters.
Our analysis also emphasizes a range of other fundamental issues in statistical arbi-
trage strategies that require further study.Yan-Xia Lin et al. 13
(1) The contribution to arbitrage proﬁt of each share depends upon relative price
volatilities and mean-reversion characteristics of the component shares.
(2) “Success” in pairs trading is a compromise between arbitrage levels and proﬁt
levels. Alternative weighting rules may optimize one objective but not both. For
example, at the extreme, the most proﬁtable strategy is to weight investment in
the more volatile share at 100 percent and zero weight the other share, but this
strategy oﬀers minimal systematic risk protection.
(3) Any trading strategy is a compromise between trading frequency, duration, and
per trade proﬁtability. Arbitrage proﬁt levels depend on achieving a suitable mix
relevant to the price series behavior of a given pair of ﬁnancial assets.
(4) For cointegrated share pairs, the latent proﬁt potential relates directly to both
the size and the frequency of short-term shocks characterizing each price series.
Exploiting that potential depends on strategic choices.
Pairs trading, although limited to the simplest long/short case of two shares, is directly
congruent with the much wider case of n-share long/short portfolios. Moreover, since
there is no reason why pairs trading should not use put and call options rather than
the underlying shares, our statistical analysis also translates to the derivatives portfolio
context. It also reﬂects the statistical equivalent of the economic maxim that there are no
“free lunches.”
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